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A Study on the Corrosion Rate
for Metal Nuclear Fuel by the Soxhlet
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Abstract

In order to compare in-pile performance of nuclear fuel candidates for
HANARO, corrosion test with the Soxhlet apparatus for rare-earth-oxide added
U-Mo alloy fuels has been carried out by measuring a leaching rate. It appeared
from the result that the leaching rate of the U-Mo fuel specimen became
decreased as a rare—earth-oxide added, and there was a little difference in the

leaching rate depending on the kind of the rare—earth—oxide
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Table 1. Composition, Weight and surface area of specimens

Composition Weight(g)

Specimen ;g(ac(; Weight(g) Bajance

u Mo Al Dy Er Gd 2
U-7TMo 556 | 69675 | 66.2253 | 49847 | 28.79

U:0.47 U:2.6667

UrMoAl | O | 2898 | 316632 | 242112 | 654136
UD';N('; 6210 | 7.654 | 6291404 | 4735465 | 27.3505 | 4.35657 0.6434
YoM
Ugr"f; 6050 | 7.676 | 6201404 | 4735465 | 27.3505 43726 0.6274
- B3
UG'Z"2,° 5800 | 7541 | 6291404 | 4735465 | 27.3505 43379 | 0.6621
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R = C - V/MAF

R : Dissolution rate of U(g/cnt/day)

C @ Conc. of U in water

V @ Volume of water

M : Mass of test specimen

A : Specific area(cr/g)

F : Conc. of U in test specimen
Table 2. The Specimens of Weight and Measurement Increment

before corrosion after corrosion increment

weight length weight length weight length

U-7Mo 6.9675 | 15.4818 | 6.9685 | 15.4648 0.001 |-0.10981

U-7G 7.5411 | 15.1478 | 7.5425 15.14 0.0014 |-0.05149

Uu-7D 7.6544 | 15.1758 | 7.6575 15.16 0.0031 |-0.10411

U-7E 7.6761 | 15.2798 7.679 15.2726 | 0.0918 |-0.04712

U-7Al 4.9338 | 15.5302 | 4.9405 | 15.5266 | 0.0067 |-0.02318




Table 3. The amount of components released rate from

specimens for 1, 3, 5, and 10 dayvs.

Normalized Elemental Leach Rate (x E-06 g/crm2-day)
A Mo Gd Dy Er U
U-7Mo-1 2.06 8.56 0.70
U-7Mo-3 0.24 12.79 1.33
U-7Mo-5 0.78 11.01 1.04
U-7Mo-10 0.00 13.01 0.23
U-7Mo-Al-1 0.93 15.15 0.00
U-7Mo-Al-3 0.20 19.27 0.00
U-7Mo-Al-5 0.00 6.20 0.00
U-7Mo-Al-10 0.11 13.29 0.01
U-7Mo-Dy-1 1.13 1.96 0.06 0.01
U-7Mo-Dy-3 0.00 3.23 0.00 0.05
U-7Mo-Dy-5 0.00 2.66 0.00 0.03
U-7Mo-Dy-10 0.00 2.55 0.00 0.04
U-7Mo-Er-1 0.00 2.30 0.02 0.03
U-7Mo-Er-3 0.00 3.38 0.00 0.03
U-7Mo-Er-5 0.00 2.72 0.00 0.03
U-7Mo-Er-10 1.45 2.96 0.01 0.08
U-7Mo-Gd-1 3.14 8.80 0.05 2.07
U-7Mo-Gd-3 0.00 5.10 0.00 0.35
U-7Mo-Gd-5 0.00 4.26 0.00 0.19
U-7Mo-Gd-10 0.76 5.04 0.00 0.09
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UMo powders

Al matrix

Fig. 1. Atomized U-Mo dispersion powders of Al matrix and experimental

equipment.
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Fig. 2. Quantitative analysis of leached solutions about
a) U-7TMo, b) U-7TMo-Gd203
¢) U07Mo-Dy20s3, d) U-7Mo-Al



Fig. 3. SEM image of corrosion specimen for 10days
a) U-7TMo, b) U-7Mo-Al, ¢) U-7TMo-Dy20s,
d) U-TMo-Er:0s, e)U-7TMo-Gd203
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Fig. 4. Compensation for analyzing solution
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Fig. 5. Weight change of corrosion specimen for 10days.
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